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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve problems 
which arise when a gate electrode is formed through 
a gate insulating film on an area from which a dummy 
gate pattern and a dummy insulating film are 
eliminated. 

SOLUTION: A method for manufacturing a 
semiconductor device is composed of a process for 
forming a dummy film 13 and a dummy gate pattern 
14 on an area for forming a gate on a semiconductor 
substrate, a process for forming first a side wall 
insulating film 15 on the side walls of the dummy gate 
pattern 14, a process for forming an interlayer 
insulating film 18 on the semiconductor substrate 
around the dummy gate pattern 14 with the first side 
wall insulating film 15, a process for forming a groove 30 by eliminating the dummy pattern 
14, a process for eliminating the dummy film 13 exposed in the groove 30 in such a way 
that a part of the first side wall insulating film 15 and the part of the dummy film 13 under it 
are left, a process for forming a gate insulating film at least in the bottom of the groove and 
a process for forming a gate electrode on the gate insulating film in the groove. 
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•[.0 0 5 7] *5BW©«7©tt«te«4#*»SBT 

• [0 0 5 8] z.<D&z>t£*m#mme>mi$.\z£z>t. v 

- h x y s>«© -> 'J a >*««ffi t ftfil&KN t W K» 

•[0 0 5 9] 

•[5gK©HiS0D^I8] 'KT. 01i£#H8UT:*:f£9I©* 

• [oo6o] s-r, *&m<Dmi (Dmmmm\z-o^xm 

-[0 0 6 1] @1 ( a ) te, *5£W<Dm 1 ©*J6J&!ifc 
i5^fiB©fSa El (b) tt, 01 (a) © 
A- A ' ffiSB. 0 1 (c) te, 01 (a) (DB-B ' 

•[0 0 6 2] 01 KliS^T. ^FM^Jigg 1 ~ 5 x 1 0 15 
cm-3§flE©pIi' l J3>Ifil 1 VttftMlbfkVl 1 
•2 T»iSnfc^fMffi«rtl- ^»i«5Xl 0 

i9 C m-3gis, &mmmmzo. io<tmi«©y-^ 

- HK>i«i*:5nSlt«fStl 7i«»*SnT« 
0 . y — x • h* V"i >ffi«H©^-v >*)Uffl«t;:tt. h- 
7>v J 7>^©U€'t^tt«BE (Vth) $:3>hD-M5 
^>©^$fi#jjga 5 X 1 0 17 c m-3gaE© P 

•[0 0 6 3] ^-^*.;HH«±Ktt. 09Afcf5 nirigft© 

rjp©s i 02 «jj»6tt*y— nftimi 9*»»j*sn 
t^s. Sfc, y-Mft»*i 9»rjlsffi*H*n. y— 

ftll 5©-gBlC<Sffi£B£nfc3l«ttBi (PiiAfcfT i 

nr. Rug. wi, a iK, cumm^itnzom 
mm) *»665y-ni2oi«. v-t> • hkxh 

•[0 0 6 4] h^ins. 

0. 1 5 /zmg8n?&5. Sfe. BP«3ffii&R2 1 JilCtt 

ie^2 2*^BEan, coes!2 2fi. jfflste&gg 2 1 
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»c^anfc-7 p 7ytr«toTy-hms2 x- 

•[0 0 6 5] £/.T, 0 2 43 cfc OT3 (0 1 (a).fflA- 
A ' WrffiKWlSbfcHjfilgWlBH) S#ILT. 01 

•[0 0 6 6] 0 2 (a) \ZtkTJiv\Z. TM^S 

• g5 X 10 15cm-3gg©pl->''j 3 l: 1 (nS 
•>'jn>*tMtWipS!S i *«©*ffitCpS!Xttn£! 
xtf^^->-v;US i JB£09Atfl "umg«©BIJP tCfiEft 
io g-trfc^fc#-5XfcT**->-tOI<'S«Tfc<k^) © (10 
0) MIC, nft^h7>^^i^<S«l:ttp l 5x 
^.(H*-tt-f) £, P^^b^^X^fiS^tC 
f4n^x;P (0^-e-T) *»J*t"«. 
•[0 0 6 7] -?-©&, 0!l*J;£K&tt-f *>X ^ 
•(RIE) SSIV.itS i *«1 HC»&»0, -E-OOgl 

Ml 2 (hV-y=}-m^mo . 2/imgft©STI (Shal 
low Trench Isolation) ) S^T, J¥£ 5 

nmg«©S i O2 frZ&ZKy FftftK (^5-*6& 

20 R) 1 3 ^^{fcicio^-r*. 

■[0 0 6 8] CCS i02ll3±Cy5-y- 

f;^->ffl©7 : EJl'77ZS iHl4S:3 0 0 nmg 

oxy^^yb, iffliity- h««*»B£-r -2)^56 

©B$©y$— ir— — > 1 4©Trft£L 1 £>.> 
•[0 0 6 9] ^*-y-Mi'->14tt < ^U--f>+r 
<Xffl/]^&7 : E;l'777S i lC«J;DJ£Ji££tlTH-5;fc 

30 «e>, /t^— x>^Nf(D7 ; &;i'y ?xs i R©/^— > • 
iS^-ett, ys.-dr— b i 4*7' ; &Ji/y rx 

— > i 4*s i zkttmz^vmi&v terns, sikcdr 

•I EBftCS iOill 3IC«bTilS^Xv^>^S?it 
S l^COJiy^>if (R I 

E) ^-y*«Ix5fi(|{Tf5. 
•[0 0 7 0] ^tC. 02 (b) tC^-TcfcotC. 7t^7 
40 r xS i y— brt?— >1 4©«®?&CS| 

«.«8 5 O'COD^^H^T.^^kUT. iS^Jl 0 nmg 
S»KJP©S!{bRi 5*^bET^. S?{k»i b<r>mm 

6 ~ 3 fgg^OORIP) CtJfiHSfSl/H. = - 

anfc^fcttLi *o/hs<?a^> (L2<li ) . 

•[0 0 7 1] H2 (c) lC^-r«tf>tC, LDD 

•(Lightly Doped Drain ) lfijt : £Jg££-r-5&, PS.—? 
— brt* — >l 4RZfS iOjIl 5^Xi7 iiLTm 
50 tax, n5 1 -v^;Uh7>> ? 7.^©«-&lC«9'J^.« , J > 
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(Pt) -ft>©SA*7 0keV, 4xl0i3cm-2 

mmnu^, n- mn^wim^i i &*w®.?2>. m*- 

X. S i 3 N 4 K (X«S i 0 2 Bt) S^ffifciftiHUifc 

©{basses is-N4iR (xtts i 02 bo &m-r^t> 

•1 4©{l!lfi(C*-5S L02 Kl 5 . h KB* J? 2.0 nm|| 

<D®mm&m i 6 *»j£-r*. 

•[0 0 7 2] *:<D'&. y$-y-h/^->14WIJ 
SKI 6SrT7.^t UTffl^T. «SJA«flt^ (As*) 
-f :*->©£A£3 0 k e V, 5 X 1 0 15 c m-mmffU 

ox, n+ m&mm&i 7 b&m&L, v^^sldd 

V»**«. n- St£8t6g«©#.^ten+ SfffiiScffiUS©^ 
©l/*:bi$>-5v>yi/ • V-X ■ Kl/-f >«jSTfcAVi. 
•[0 0 7 3] &1C, ±ffi»cSraifi»K<i:&*CVD--S 
i O2 118 £t*J;U;f 4 0 0 nmiS*«U #J;U£8 

0 o , css«N2 #b^-p3 o^mm^y^yr-f^fT 
«©ett<fc£fc**aTV>5„ *£«(ffl«©ai^ (Xj ) * 

iB(CU 9 5 0"CT10«>ig©RTA (Rapid The rma 

1 Anneal) 7n-fe;*£6M! L-T-f *>ttA«tOSHtft 

•[0 0 7 4] -£-©&, ±S6£CMP (Chemical Mechani 
eal Polishing) ictO^Sftb, ^5— y— tV«^' — 
>' 1 4©*H£BiiiS-ti'S.' 

•[0 0 7-5]*£. 02 (d) IZtHTZvIZ. y=-y 
— > 1 4 £CDE (Chemical Dry Etching) ft 

gHfcBifc£fc#bT§«i$fr|$5feU I93 0^t 
5„ ^©&. fSof fiJLfcky^ h;^-> 
•(HiR-frf) . SP^^Ki^^S i02ll8, (BOS 
ttWWl iOzIl 5S:?X^tLTffl^T. 

mm^r^jvmmzcD^^^)^ —i^y&^.&'tfts. 

o. n>-r*;U h 7 >:xX *©:!§£% tfJ^JiO. 7V1 
SroLe^ffl»JE (Vth) Srlft^-r-S^lCli, 09;US;tf 
D> (B+) SrlOkeV. 5 X 1 0 I2cm-2gg-1't 

WtoW$. (0^-fr-T) £J£i£-f 5. 

•[0 0 7 6] CCD-f t>aAIgli- SiOziU* 
ffiUTrrftoTfc&^U S i O2KI 3^t0iSLT^ 
<E>?fgS i O2 B££E*i£U £©£rb<J65li£LfcS i O 

2 Bt^ffibTrr&oTfc&^o ^*;uT*E^«©fS 

ttfcte, Z\<D'&. fliJAtf RTA£ffl(,>T8 0 CC. 10 
©»gft©^S(C«kt)fi : P. CW&liiSig©^*!*** 

•[0 0 7 7] ^cfC. 0 3 (e) IC^TiS K, Sf&gB© 
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rty KK-ffcK 1 3 Sr&ST-S,, ^gBffl!lS03gE{t;K 1 5 <h 
/t* KttftKi 3 tl^KfSftgHfcBlT& S, s«<(fbv» 
3Ly?>t/mmt?x.y3->#2tiz>W. (BUSSKkBU 5 
OKJP^y KKftBIl 3©BtffA0'bl»V»fca&. (BUS 

•[047 8] COftOfltMLi «. Mfittfcfltl 5jW*- 
£$nfc#fc*ttL 2 ±0t>*^<fc5 (L 3 >L 2 ) . 
flIBKfcK 1 5 t/17 l 3 L 

5, 

•[0 0 7 9] d©«tt*fe*fflV»*:iiJC«tO. ^5- 

y- h/**->i 4©^*^Ftc, ys— y— brt*—> 
•1 4©«ififl*ttfl:K-e3S±fc«tonT^**, v-->-> 

mizh. ffimwm<Dm<tmiz&K>mm&mmi 6^©& 

©^•fcfe (L4 ) S:^IW-r-5^t**T#S t^p4#S*t* 
<5o gi&Wfcy- h««©^fe (L4) tt. L 

3 ty-h^i&K©KJP (Tox) ©2ffflfDTRiS 
(L4 =L3 + 2 XT0X) . L 3 tt^5-y— h 

1 4©ffiftfi (&ftBIJP) 't/Xy KlftKl 3 

(ommm n—x.y ■cwptsctaiT 

•[0 0 8 0] ^IC. 0 3 (f) {C*-TJ;^JC, ^ffitCC 
30 VD-S i O2 m mm\tm3 nmgS) -^iS^imfrK 
•(fi9|A«T a 2 O5 Ki¥«2 0 nmiS) *->e>^-5 

y- h^i^K 1 9 **srr*. y- h«M 1 9 

fc<V»J:5IC, »ffi»C»t» (MAtf lnraiScD) S i 
0 2 i (0^-ar-T) t^ttRTP (Rapid Thermal Proc 
ess ) *ffl^TNH3#X35H&-CS i &M\zm&mt 

•[0 0 8 1] y-hiTfi&Kl 9 tLTH CVD 

-S iONiI (^-^->^-f H^-r KBl) KVD-S 

40 i 3 n 4 m&^tsmmm&m^Tbj:^. 

tt)g^lC^^.«l 0 0 CC, 1 0fJ>gS«RT 
«{C-T5<!:. S i S^®O#ffi^{£»tia'>L*:0U-^« 

• [0 0 8 2] isijimfrKsy- naaanicttffl-r* t. 
y- h^K©n^«i^K»* u-^«ss©ii^:^>ie& 
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•[0 0 8 3] 0 3 (g) lC*-r«t-5{C. 

#)im (Rul, T i NI, WK, ^>^X^>^-f h 
KM (WN X ) &£\ t^BWi/T i NR©'J:5' 

m\zmm?z>o a,. cvD-siOii, cvd 

•[0 0 8 4 ] iE-OD^, £®lcy- httJHR 1 9 *5<i:tf * 10 

^;p«®2 o£*t«bfc&, ^^;W«tc^-r«>CMP 
icx^^;p«®2 o^ys— y— h/i^->^^*u^i 

uTofaws**:-*-. y- hmmmi 9«, si02i 

■ [ 0 0 8 5 ] V— hmMViWi (0 3 (f) 0L 4 ) II 
0 2 (a) ■ Kjjt-r^— y— > 1 4<Di(@Li i 

o fey- hi»fii&Ki l 9 coajpw 2 mfttz.vfrhz < -r&m 20 

(fcfc'b, Li =L3 tt5) . -Tftt5 
^, U vy??*— T?ft***'.M-ffia«L 
O. 1 5 Atm<i:{K>rr-5) , y— hiffi»McD»S*«0 . 

0 2/imi|gft5i, L.fcOfey-h^e^wmjPW 
•2fg (0. 02(imX2 = 0. 0 4 Mm) 7t*ltM< T-5 
Clt^T#-&. tfcoT, UVy77-f-©E#*?0. 1 
5 w mT & -5 (Cfe y— (L4 ) 

O. 1 1 /tmrofcO^iSTt^. Oi; 0. h7>v 7 X 

* © y * ;ks Sr u y y 7 ^ ^ - -e & s ^ & j; 0 $ e 
■[0086] ^cy^^ea^y— hmmm 

6CDKiP^iBS-rs*f'J:0, 0 2 (a) tCSVTLi iz 

m£m\s^&&nz>mi*~eiife-c&2>. Ta 2 o 

•[0 0 8 7] 'AlZ. 03 (h) {C^-r«J:3Jc:. ^®»CS 

1 O2 #"=>&-5Jf fy3*fii^Bl2 1 Sri® 2 0 0 nmiS©Jf 

y— x • h* >mm 1 7 wf— h 4° 

mffi2 0^C0n>^^ h?L2 3£KlnU Se.tCAlI 

•[0088] «ji©«t5ftsis*ft^j;n« v ys-y 

-hy^->^ei©^Sft7 : E^77XS i Kcfc9« 
;^-->^©7 ; E;i/7 7XS i 
KCDA^ — >X.y~J<D{hW&'pf3. < T <5 C t^T^-S. 

ys-y-h/x^-><7)^*B#{cy=-y- so 
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<5>y-h«SW^ft<&*iJ^-r?.r<i:^T^So A 

\ t mitm<Dmmmz>b, m&mm<Dmtmiz£K>mm. 
-5 y-- h «@ <z> & £ ma -r 5 *#T* **. -H 5C - 

ic<t sa*-cD?g^^i»ii:-e^ ^>„ 

■10 0 89] ife, y— mi^t"7Xt^- v'roas. 

tiCMP2r^oTttia:-r-5>^>, R I EfcftC® £ 0 mv>y 

7X7 • yn-fextcJc^y*— (y- h-*fogtg|ec>*foli 

y-h*e&iBi (iessi«#:K*-&trsijgiKft<!f) 
f&mzmm-e&zwx*. tf—bmmmw—pnffimtia 

— hfIO«®*S7 : EJl'7 7XS i ODK-fk^-tfM^nT 

\,*z>mmv>fat?). ^^t*ffftt3ft<Tfcy— stst 

SSt^ay-MStV-X - FU-f >IHC0»JEE£Jil 
•[0 0 9 0] Sft. y— h^MiD5ttCV — X • H W 

)vmt$L<nz>-\z h5>>isx?<D^m\,mnK. (vtw n 
^^>. z\<D^**)v-(*>mxmm3.. y— x- 
^Mft7"D77^ • itt^-r-sctdST^-s. 

•[0 0 9 1] h^>> 7 X^C05 1 ^^;Wfi$r, U7 

y7y^-©K#-c^s^>j:3ft^-sic«bT, y-h 

5e<T-^-5feii6, $S^r*;Hfc1C<fcD h7>yX5'©ft 

ffii^Ty— hse^^^jsKT-s^tcfco, studsi 

•[0 0 9 2] ifclC. *^^©^2©*iS^1C^>t,iTiK 
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•[6o9 3] w,2(Dmy&mm<DW,i(o^wm\z-D 

^T, 0 4& < fctf0 5lC^LfcIgl|lrffi0£#!&bTIfc 

•[0 0 9 4] ST. 04 (a) \Zvk?£z>lZ\ M^>^ 
§>C95^5r8IW£ (Shallow Trenchlsolation) 6 2 1c 
Ei^nfe^^^^WS i *«6 l«ffifC/PS 1 0 n 

. mgscDs i o 2 ^6^3 (ysi—mmm) m 

©#'JS i!64^3 0 0n mg^roBUPKiflfrr 5. 
•[0 0 9 5] *{C. 04 (b) t-^-r«fc3(C, flIAfcf'J- 10 

';y77-f-aiR i ESc&afSfli^-c. #u s ims 

•[0 0 9 6] *C. 04 (c) tC^-r«fc-5(C. tfiJAfcfR 
TO (Rapid Thermal Oxidation ) iCtO lOOOt, 

OI7 v'SPCDA*. Xy v?g&T»S i O2 IBI6 3<DBIJP 

02 BI6 5<DMJ$.*?t 5. 

•[0 0 9 7] *1C. 04 ( d ) tC^-T J: O tC. #USi 
16 4/S i 02l6 5$YX^tLTffl^T, {flJAli 20 
«J> (P+) 'ft>«aA*7 0keV, 4X1 013c 

•T5. 

•[0 0 9 8] *{C. 04 (e) (C^-r«k3tC. S i 3 N 
4 BI££ffi(C*£«L*:f£. £®KR I E£$fiL-. 

r-/^ — >6 4Wffl!iaBB{CS i 3 N 4 m^T^t) 

10-5 rs 13N4 offliSU &ni3L\,K ysz—y—h 

rt* — >6 4<DMmzWkm2 0 nraiSCS i 3 N4 K 
6 6 4^^-5. 

•[0 0 9 9] 0 4 (f) fr^-TJ;3lC, tfHAtf 30 

t$ (Ast) -ft>oaA$3 0keV, 5X1015 
cm-2gSfT&-DT> n+ mm*&6 -7 b&M&Lls* ^t) 
!05LDD#lig£:Jgfirr5„ 

•[0 10 0] *lc. 05 (f) IC^-Ti^lC, £®lcjf 
H»ft8ift5CVD-S i0 2 i6 8 £0d;Ui3 0 0 
nmgg©JI$IC*SlL, #J*J;f 8 0 0 < Cg«©N 2 *■ 

•loioi]*!:. as (h) iz7jk-r&o\z. mmisiz 40 

^'JS 116 4^S«etUC^*LT^SP7 1 £^f£l,fc 

T) . Si02i68. mm&mms 13N4I66S 

ZfS i O2 16 5 ^X^iLTfflt>T. 

&®>mm7 2<DlS&fc\$. fisjAfcfRTA (Rapid Therma 
1 Anneal) 5ffl^T8 0 0*C. 1 0 g>ggC9i?*$&STrT 

•[0 10 21*1:. 05 (i) fflAtftt 

vvmmmiz^Q. x-y^gco^^^-rj:^ics i o 2 so 
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16 3RZSS i O2JK6 5^4t5. ClCOUiJ. XyS* 
SPlCliS i O2 816 3t>mr>T^2>tztb. X^g&lca 

^■li^^n^t^ Affile, mxi£mmn#m 

•(MAtfTa2 0 5 l) ^e^^-^-h>!se»lg6 9^M 
f 2 0nmlgfat5. 

•[0 10 3] *l:. 05 (j) \zvitJ:?\z, MAttR 
5*tCJtO. R^^S-y-H/^->6 4»iL 

^©sto^t:. immn#y— b&mm 6 943 <t zs*$ 

• [oio 4] *o>'&, ±m\zmmmmm£\sTs i o 2 
m (0^-a-r) 4»2oo nmm&vmm-vmmi,. z. 

tUZV-7> • K l/-f >®S 6 7 RW- hll 7 0 'MJ) 
o>^^ h?L4ggPb. Se.lCAlJI (0^-fr-T) ©fiE 

ZMffcTZ. ^iZ^miznyi^^— zsa>m (0^-tr 

5„ 

•[0 10 5] *tC. ^2(©HiS^©m2cDA#:eiH:o 
V>T. 0 6*><fctf0 7 !C^bfcIgltf®0£#figLTi& 

•[0 106] ST. 06 (a) IC^T^dtC. hl/>? 
S!0^»gtm^c6 2 tCB*nfc3il^fiE««©S i * 
S6 1*II:ffSl0nmIgOS 102 16 3 (^5 
— a&BfcJSI) 4Mb. 3^T. ros i0 2 l6 3±l: 
r-/S^ — >ffl<Z>#U S il64 4BIJP3 0 0 

nmmmizmm-rz>. 

•[0 10 7] *tC. 0 6 (b) IC^-r^PlC. #J*.fc£U 

•[0 10 8] *{:. 0 6 (c) »c^-r<kplc. fiSJAliR 
TN (Rapid Thermal Nitridation) Ct^l 0 0 0 
"C. 6 0&m&CDf&&.ik. s£V»«3 0 k e V, 1X10 

-f 4rf p Ctlc«k0. S102K63IC 

&m^&6 3 a SrPfifc-T-5. CWBf. 0lC^-r«t5 
1C. ^5- ^— — >6 4©Xy>'gfT05S i 0 2 

16 3\z$>&m&mx2ri2>. ft*s. tpus ii64® 

•[0109] *(C. 06 (d) lC^-r«t31C. TpiJ S i 
K64 (mm^^e 4 afe^tf) m?tLTfflt> 
X. 0U*.tf'J> (P+) -ft>©aA47 0keV. 4 

•x 1 oMcm-2mmnt£<<K n- m&mm&e 7 a&m 

•[0 110] *C. 0 6 (e) iZTjk't^'UZ. S i 3 N 
4 ^4±®J:«ttb7t^. £ffiKR I ^5- 
V— hA^ — >6 4CDfi9MSBlCS i 3 N 4 ^4S~Tt^ 

•05 rs 13 N4 <ofil^SLj 4rfft^. h 

rt? — >e> 4(7J{ffiliil:M^2 0 nmggCS i3N 4 I 
6 6 ^MtS. 
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•[diiu'fct, 0 6 (f> ic^fi^tc 

Qtm (A s + ) -f jr><DikA& 30keV, 5X10 15 

•[0112] 07 (a) izm-t£?\z\ ±m<,zm. 
fflmmmt&zcvD-s i 02 §6 8^mAH3 0.0 

iotflftb, ^5-y->/'^->6 4 (g5ff#*r 
856 4 a) *ffiSr^m^-a-'5. 10 

•[o 113] 07 (h) (c^-r-t^tc. iHiife 

^=-^r-h^->6 4£»lR«Jl;:Bfc*LT$igB7 1 

•(0^-e-T) , Si02l6 8 25:J/ffliM*gi&^S i 3 N 
4 16 6$VX^tLTffl^T. 

•7 2 ©ffite-ffctt. 0a|;5UiRTA£flH>T8 0 0"C, 10 

•[0 1141*1;, 07 (i) tc^-T.k^tc, 
v7- y ^S{C«fcD, x^>7gBW*.^^-r«l:-5fcS i 02 20 
I6 3*i£t5. d£DS#, I-yySCS i0 2 K6 3 
»C«^^-g-*gP6 3 a^^^^nTl^CDT> X>y>?gB 

lg£ (Cs|A«Ta2 05 m) *^S5y-hMil6 9 £ 
HJ12 0 nm§S«at5. 

•[0115] Jfclc, 07 ( j ) iZxkT <fc 3 tC. y- 

& i: UT« A fcfR u & £ © * * ;W^±Mtc^« L fc« 

1C, -grBlCCMPSrjrrVKiO. 

•>6 4^l^*Lfc^0)SCD*{C. iB5^«^-h«6^ 

6 9*3j:nt^^;i/^e.7S:-5y— h«@7 0 <&««e>iitr. 30 

•[0 116] .-?<Z>!*, fiBCiWtliilTS i 0 2 

bi (0^-r) £#92 o o nmmmamm-emmu. z\ 

n>*?>7 h?L*MPL, 2e.l:AlI (0^-tt-T) £j£ 
5. 

•[0 1 17] Jfcfc, ^2W^iS^»m3CO^^JlC-p 
V>T. 0 8*5«ttX0 9lC^L^:Ig»fBS0$:#BgL.TI5i 40 

•[0 118] 08 (a) {C^T«k3fc, Wyrf- 

m<Dm^mmm,6 2\zm^tit^.m^-m&mm.<Ds \ * 

fi6 1«l;SS10nmgS©S iOz!6 3 (^5 
£Jg/£U M^T. CfflS i02»63JitC 
ys-y-h/^-^O^'JS if64$30 0nm 

•[0 119] 'Alz. 08 (b) {c^"TJ;3(c. 
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•[0 12 0] jfet, 08 (c) tc^-r<tptc, ys— y 

— h/^ — >(D#!J S i'l6 4$YX^il/Tffl^T, 
#J;U£U> (P+ ) -f =t><Z>£A£7 OkeV, 4X1 
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fJ:p(CS i 0 2 i6 3 4i£t5. ^OT^f, X->v?SP 
iZUS i 3 N4 ^6 6 a ;Wgj££nTt> Xy>? 

#K (M^.KTa 2 O5 K) ^66Sy- h*6i^M6 9 

5:2 0 nmgSroi^JPfC«l«-r-2.. 

•[0 12 7] *tc. 0 9 ( j ) fC^TiaJC, «aj^.«R 

ffC. iiSiJlffi^— h*fegHBl6 9 43«fcDr^^J^e,^:^ 
**T 7 0 ZMtb^tS. 

•[oi2 8] t(Dm. ±mizmmmmmiivxs i 02 
r m^it-r) &m2 0 0 nmmm<Dmm~?mmis. - 
nicy-x • Ku—f 6 7 s^y— 7 O'vod 

n>* ? hH&MUV. ^£>\ZA\m (0^-B-T) 



(12) 



ftfflW- 1 1 -7 4 5 0 8 



• [0 12 9] sx±mwistzm2<DmMMm\z&n\,£, y 

•[0130] ft*.. **Wtt±B#*JIS»l8KIB*'sn w 

• [oi3 i] *mw\z£tut. ys— m^^-r^mz 

?*-mtmfifaiZ3iyr>if2h2>z:tlZJ:-oT!kV 
•[0 1 3 2] Sfc. V-S?>0*4SSf)|l/fc^PtXT 

^•5fci6. y- h*VeB«&tr4tVa>-<rtttm& f 20 

• [oi33] x.\z. ^m<DfS3(ommmm\z-z)^x. 

•[0 1 3 43 010 (a) tc^-rj;plc, M/>fIffl 
*7#JM (B^ttf) SrWT-SS I«R8 10h9> 
5>X*»J«»**flBfc. JPS5nm©S i02fil82£ 

j&beu c©s i 02 ^8 2co±tc. y= — y— 

->ffl©#iJS i 188 3£3 0 0 nnvg&OTIglJiUCtftlg 30 

•[0 13 5] *V>T?, 010 (b) iC^-rJc-plC, 
tf'Jy^77^ffii:RIEMi:£ffl^'JS 1BI8 

•3*ys— y— M*— 010 

•(C) {C^-r«fc^tC, y=-y-M^->8 3S;-77 
m-2e*© K-XfiTff n-lV-X- KK>I 
■[0 13 61*1:. S13N4 l^ffiCtaUct, 

^ffixy^-rwysffn, ys— y— h/t^— >8 3© 40 

«HICS i 3 N 4 5 £JE*fiJcU 0<l*.«8t3St 

-f :*><£i£A£ 5 E 1 5 cm-mAff^n* fy-X • 
•K K >Mi$,8 6 SrJ^fiSL, 010 (d) CStLDD 

mmz&tfi-rz. *<d'&. mz.\zi o o o*c3 o#ss 

[0 1 3 7] *IC, 010 (e) fC^-rj;5{^ 
CVD-S i02l87 £0fl;U£3 0 0 nm(DJI£tCif 

«u c«jx«8 o o*cgg<z>N2 ^Hm-e3 ottmm<r> 
<r>i/7 7'(*ft^tz&\z, ±m^it^mw.mm\z^K) so 



22 

¥fiffct-. ys-y— brt?— >8 3o±®$si±s$-e- 

•[0138] ^<Dm. 010 ( f ) tc^-Ti 5 tc. StB 

cfc.ys-y- hA°^-> 8 3 £Sft«H=i$sfcu y$ 

-y-h/1^->8 3©T©S i O2I8 2fiSL, 

y- hiifeiftM • y- h«@^^-r-5fe«6<D»8 8 
jas-r*. •• • • - - 

•[0 13 9] ^tC, MA\*NOXX&m\,*TS i g« 8 
.4 ±1=1.. 5 nm»igftl|8 9£J£fi)cLfc^ 
5nmfflf$OTa2O5l9 0t, y- MStLT 
#JAfc£3 0 0 nmgS©JP£©Ru$£9 1 £i|M*U 

H {c-fb^ti«w*te zm? i t c «t 0 m 8 8 \zm& it 
ms 9*3*^X32 05 19 ofrzfc&y—himmBkii 

•(g) iz^-r^ou h^>> j x^i»jg*^-r-5. ^» 
• [0 140] 011 (h) {c^-r*5{c> y— 

^m® 9 1 ©jSffif:^fiK$ti-&y- h*&8H©J¥$ 1 3 
tt. 8 9 ©JPS 1 . 5 nmtTa! O5 19 0 ' 

5 nm©^ltt6, 5nmT&D> y— hWKBJ 
BtC^fi£^n-5Ta2 O5 gt9 0©f$ t4 B5nmt 
2b9, S i O2 18 2 S 1 1 = 5 nmiOKC t 3 
+ t4 > t 1 CDgS^J&iEU fr-DS i3N 4 R85T 
SftmizS i»«8 l«*ffi<t»ra©]g«lti •' 

t 3 + t4 > 1 1 '■ wH^atfifcirrs.toKLT^ 

•[0 14 1] ±Effl±o&«riEl:iD, Bll (i) \Z 
y=— y— — >8 3C0TWS i O2 

i8 2 5i£t5isi:M$nfcii(i y-N«e»^ 
fc«fcoTss6^< sn, y— hmscDx^s/gBro^^t 

S$*l©^^^%«)t:ft5, y— hx-5>i?»"C<o«« 

•[0 14 2] eLtro^ptC, #5&93«SfS3<E>5ligJB^J;: 
*-5<t, y-hx-y^«->'Jn>»S^®,i:(l!lSiteiii 

mtmizMtfL-gnzmmtf. y- h«e^fc e koTas& 
^<^n. y-h«®©x^^ro^*tfl^^goD^: 

tl^fc (Die y- hXy>?a5T?©m«tt*^± 
•[0143] 

iz y = -mamxizi tc x v ^ > n* z. tiz «t ^ 

•[0 14 4] Site. V-y>.OS5^tfcyDtXT 

y 5 - y- h /1 ^ - >s.i/y = -m * ^*-r ^> z. t *«t 



(13) 



ftfflW- 1 1 - 7 4 5 0 8 



23 

■imwoffiktmw] 

•[02] *&w<D&i<Dmi&Mmimz>¥mftmw<D$i 
•[03] *%w<D , mi <D3mmm\z&z,*m&-mw.v>& 
•[04] *ftw<Df&2<Dmm&m<Dmiv>m#m\z%z> 



24 

*t?^T*-r*NM40 .; • 
•[013] y- >Xu/^iff&£i£*LT;f; : r0 ;■ 
•[014] ys.-ir— h/t^->©fiffilcS i 3 N4 R 

•[015] y- h*6i»^©-gCICii5g|«(*:tt$ffl^Ty 

*ft*x8iefc*-r»fffi0 ;■ ••• r . 

•[0i6] .y-Mfi»Bto-»t»««flcBt*fflir»Ty 



[0 5] mm<r)% 2 ©*6si^©ssi 1 ©jy^wc^s 10 jij mzummiz mm 



•[06] *5£wwm2<Dmmi&m(Dm2<DMftm\zmz> 

•[07] *&W<Df£2(DmMMf&C>$ti2<!)mfrMlzeh2> 

•[08] *%w<D&2<DmmMmv>m3<DM : #mizmz> 
•[09] *&w<Dm2<DmmMmco%z3<DmfrMizmz> 
•[010] *&wom 3 ©sii(g^ic«^¥^g@© 20 

gjgXfg£^T»r®0. 

•[01 1] *^^©^3©Hi6^Jc#^.^^^S© 
8Ji£Xg£^-ri0r®0. 

•[012] y-hx^^guwtt^^gli^lcj:^^^ * 



•11, 61, 81, 1 1 1-->'J3>SS 

12,6 2. 11 2— *?£HBta* 

1 3, 6 3, 8 2, 8-2-->U3>lftR (ifS-fil) 

•1 4, 64, 8 3,jl3-ys-y-H/W-> 

■is, 6 5, -z'V=i>mtm iw, 1 oflittttfbK) 



■v'Ja >gffcg| (|g 2 0MKttfl:lK) 
•V-X • KH>t»I 

•y— bmmm 



16. 66- 

17. 67- 

18. 68- 

19. 69- 
•2 0. 7 0 
•3 0, 7 1 
6 3 a • 
6 6a-->ijd>gfci 



(a) 



(b) 



(c) 






( a) 



( b) 



( c) 



( d ) 



[0 2] 



Li 



,3 n rV" I 



L2 





15 14 CMP 



I7b N7o 
16 15 30 



(14) 



itS&asp 1 1 -7 4 5 0 8 




(15) 



ftmW- 1 1 -7 4 5 0 8 




(16) 



ttMTI 1 -7 4 5 0 8 




<72)fg9i# #Ba mm 



